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THE MAVROVO_HYDROELECTRIC POWER PLANT SYSTEM

Engr Savs Kikic

The Mavzovo hydroeiectric power piant aystem, which was started in 1947 and
15 =t11l vnéer comstrackicm, (8 located in the watershed between the Adriatic
ang fagean Ses drainsge sress, 1L 15 o0 the highway from Skoplje to Ohrid, 1,200
maters soovs ses lsvel, in 4 Tawine 15 kilometers long, 2 to 5 kilometers wide,
snrroundad on 415 sldes by the wccded Viajnics and Bistra mountain chains, A
asrrov gerge suts through the mouwatain chain on the eastern side. The water
f=om tha Mayrovo Tsvine drsins through the gorge into the Radika River valley,
the Drim River, and finally the Adriatic Sea,

bn sarth dam, P meters high, one of the highest of this kind in Yugoslavia,
42 unier construction here, It will prevent the drainage of water from the sur-
rounding mountsins.into the Drim River and create a large artificial leke which
will supply pawer and water to the Vardar valley. Considerable quantitles of
vater from the Rediks River axnd from the smeller Belicica, Jelovska, and Vrutockas
riyers will slsc be stored in this lake, :

A tunnel through the Viejnica mountain chain 45 under c~nstruction opposite
the lske. This tunmel will pipe water from the leke to the turbines installed
underground st Vrutok. The water from the lake will also be utilized by the
emalier installsticns on the edge of the Gostivar and Tetovo Plain at the foot
of ths Sar Mountains; then the seme water will irxigate the Gostivar and Tetovo

1ain, snd the remsining water will be channeled to the Vardsr bed to irrigate

the cther fields in the Vardar walley.

. The Mavrowo hydroclectric power plant system is planned to be constructed
“n twe stages. In the firat stage; s year‘s accumulation of water will be
stcred in the lake, In the second stage, the lake will be enlarged to accom-
modste more than & year's accumulstion,

t4

C -1+ oNFIDENTIAL

CLASSIFICATION _ CONFIDENTIAL
STATE Y mawy - | X [NsRe DISTRIBUTION .| .
ARMY X|aw- X o1 . 1] I. ]:

Lot L e L N

i
Aol
Stian

e e A At SRR ik e i B

d for Release 2011/09/14 : CIA-RDP80-00809A00ié600380\§§:lm-4




’Sanitized Copy Approved for Release 2011/09/14 : CIA-RDP80-00809A000600380591-4

GONFIDENTIAL

CONFIDENTIAL

The first stage of -cnstruction fnvolves an earth dam 48 meters high, with
2 wolume of $50,000 cubic meters. The msximum headwater 1n the artificial lake
w{l, be st am =ievation of 1,222 meters; the minimum headwater at an elevation
af L 207 meters; the headwater wvariation, 20 meters; the water volume below splll-
way Level 8z miilion zubic meters; the water volume above spillway level, 200
mililes cubi- meters; and totel wvolume, 284 million cubic meters. The following
. -rske and Aischarge channsls will be built (in meters):

Tanneis Canale Siphons Pipelines Aqueducts Total
Ragila Riwver 25506 11,947 L85 470 130 28,538
meliriza " - 10,250 130 - - 10,380

felavska - e !
350 10, 100 - - - 10,450

Ma=rrows

Vradok h. 211 460 3,780 3,014 - 11, 465
Teral 28,067 32,757 2,395 3,48k 130 60,833

The Vrben Hydroelectric Fower Plsut, one of the components of the Mavrovo
system, vwill have four Francis +turbines, each receiving 2 cubic meters of water.
~epd. and wtiiizing = gragtent of 193 meters, It will have & capaci-‘c} of

ELOL%

12,300 Kilowsits, arnd prodvce uk,800,000 kilowett.hours of power [a.nnually? .

The Vrutok Hyarosiectric Powsr Piant, another component of the Mavrovo, sys.-
1 giiiize a gradiett of 550 meters. Tt will have four turbines, each re-
8 runic metérs of watsr per second; it wiil have a capacity of 142,000
3nd prodase 258 million kilowabt-hours of power annually.
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Tha gsologi~al tharasterisiica af the Mavrovo region are very diverse. The
uprer perh, drained vy the Radiks River, is predominantly karst formations of
simestene  ani taivly goeod chiwrids, guartz, oF cerussite shales, The bottom
554 3fdss of the esrth dam sre =rscked and broken diastase. The lover part, from
the lake te ihe Vrutck Hydroziestric Power Plant, is marked by & large gorge,
whi-n rung a1oug the edge of the artificial 1ake snd cuts through the Vlajnica

snatn slmost parailel to the Sar Mountain range along the edge of the Gostivar-

Tatowrs vailey.

The ze-ondsry gorgss, iimestone formations, fractures, and the diverse com-
position of the meuntain mEsses, varying from the poorest cerussite limestone to
the bast quartz aund limestone, with frequent and sudden changes from one to the
other, present a wide field for the application of various technical underground

sonstruction methods.

The state highway from Skoplje through Gostivar and Deber to Ohrid passes
in the dtrect vicinity of the principal buildings of the lower section of the
Mavrovo and Vrutck installstions. However, 100 kilometers of new roads and ap-
prosches should be bullt; these would take into account the installations at
Vrutok, the wpgrade to the reservoir (a difference in elevation of about 600
meterss, the diversion of the state highway from the dam bécause of flooding, &
rosd asround the lake, and & road through the difficult-to-approach faulted val-
ley of the Radike River.

T addition to the new roads mentioned, and the 8-kilometer railroad spur
from GQostivar to Vrutok, a lh-kilometer cablewsy is under construction. It
goes from Vrutok (Hill 660) tc the reservoir (Hill 1,240), slong the path of the
tunnel, through the deeply cut Dafsks river valley (Hill 1,700) to Bogdevo and
Nicpur in the Radiks River valley.
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Eennomicel comstruction depends on using basic constructicn materials from
“srmi sources 55 much as possibler gravel or rock fragments, sand, and construc-
tion 4irt. Hewever, waterpronof concrete linings for the tunnels, which are 3.20
metars in diameter, 6.1 kilometers long, and must withstand 3 to 7.5 atmospheres
20 prassure, ~suact be msde of rock fragments but will require good natural sand,
which wi1il have to ba transported 80 to 100 kilometers., Stone quarries are to be
opened near the individusl haildings to supply over 200,000 cublc meters of ma.
ter+al for soncrete. A central stone guarry will be opened near the reservoir.
This quarry will be equipped for the taking out, breaking, and separating of mae-
terisl »cacrding ¢ pre-ssteblighed raties, 5O that the material transported by
sgblzwzy will se selected end [inspected pefore being transported, Laboratories
4o enaiyze gotl. conerete. and cement will be at the building site. The strength
of +the underground siream ficw and ths preparaticn of concrete will be determined
a2t wagparch laboratories,

The dam. 48 msters high i54 meters in the second stage of construction), 6
metars wiie, 190 meters iong, 550 000 cubiz meters in volume, is being built of
.y 5C13. The #1de toward ths water hss a core wall of stone. The gradients
vary hetwasn the dimits of 1.2 up and 1:% dowvn, The discharge tunnel is para-

Yo.1t if croas Tactlon,

The tunrel €rom the leke to the reservoir is about 6.1 meters long and 3.2
metars in diameter, and receiwves 32 cubi~ meters of water per second., The in-
tersal preseures 1n the first section of the tunnel which runs fr-1 the lake to
the siphon are up to 4 kilcgrams pey 2quare centimeter, This section of the tun-
a2l pasies through abont 500 maters of 2luminiferous shale, then through broken
serussite shals, through graphite and chloride shale, and for 200 meters through
iimestine, Tnis part of the tunnel is enclosed in ordinary grade _110 concrete

35 rentimetsrs thick,

Tue zecond secticn ef the tunnel from the sipbon to the reservoir passes
throsgh graphite, <hicride, and quartz shales, limestone, and slightly broken
sorgssite shale, Tne internal pressures vary from 6.3 to 7.5 kilograms per
square centimetsr, The sslection of the tunnel lining is being studied so that
thiz section of the tunnel, abcut 3 kilometers in length, will probably be lined

with fron piate,

The ~rossing over the deep valley of the Dufska River is made by means of
an B30 meter.long steel-lined syphon, Ioternal pressures vary from 4 kilograms
per zguare zentimeter at the beginaing, 27 kilograms at the bcttom; and 6 kilo-
gram: 9t +he end, The maximum speed of the water is 7 meters per second. The

eiphon wariss from 1,900 %o 1,800 and 1,700 millimeters in diameter,

The reserveir 1s £0 meters deep and receives a maximum of 4,5 cubic meter
of water -per sezond.
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